There has been some evidence that extremes The low CO2 responders recorded a significantly faster 1.6 km run time, but were not superior on the PWC170 ergometer test, than the high CO2 responders. The high CO2 responding group recorded significantly higher results on the lOs alactic power test, but not the 50 m sprint run, than the low responders. Hence, further study is required to ascertain underlying causes as to why significant differences occurred with CO2 rebreathing, the 1.6 km run and the 10 s alactic power test, but not with the PWC170 and the 50 m sprint run.
The low CO2 responders recorded a significantly faster 1.6 km run time, but were not superior on the PWC170 ergometer test, than the high CO2 responders. The high CO2 responding group recorded significantly higher results on the lOs alactic power test, but not the 50 m sprint run, than the low responders. Hence, further study is required to ascertain underlying causes as to why significant differences occurred with CO2 rebreathing, the 1.6 km run and the 10 s alactic power test, but not with the PWC170 and the 50 m sprint run.
Keywords: CO2 rebreathing, talent identification, young swimmers, sprint/endurance performance As it takes many years of regular training to excel in most sports, athletes need to take up the activity well before the age at which it is generally expected that their best performances occur. Early recognition of any attribute which would benefit an athlete in developing through these formative years would assist in choosing those events to which an individual is best suited.
Some research has demonstrated that athletes in general tend to possess a reduced sensitivity to CO22-7, while others have found no significant difference between athletes and non-athletes8'2.
Others have noted significant differences between endurance (aerobic) athletes who have exhibited a low ventilatory response and sprint (anaerobic) athletes who have possessed a high response'3 14* Another study found no changes occurred after a 5 month training period15.
The association between athleticism and ventilatory response to CO2 is not well understood. Perhaps a decreased ventilatory response may produce dyspnoea and thus an enhanced exercise tolerance16. Furthermore, if low respiratory drives give a functional advantage during aerobic exercise then an increase in respiratory drive may decrease exercise performance over time. Such persons may be best suited to the shorter, anaerobic events where a higher ventilatory rate is needed. If blunted chemosensitivity to CO2 is evident in successful endurance athletes it would be valuable to determine whether this attribute is an acquired or an inherited trait.
To examine whether the chemical drive to ventilation is controlled by genetic factors, 20 pairs of young monozygotic twins (X age = 16.4 yr) and 11 pairs of dizygotic twins were used in an age, body size and gender ratio matched study '7. (Table 1) .
This enabled the performance of each paired subject to be measured without having any prior knowledge of his/her endurance sprint capabilities.
It was hypothesized that the 17 high responders would run faster than the 17 low responders in a 50 m sprint run and perform better on the 10s alactic power test. Although this occurred in both activities, it was only in the 10s alactic power test that a significant difference was revealed between the two groups (P < 0.05) (See Tables 1 and 2 Additionally, 13 of the 17 low responders had 1.6km run times which ranked them in the top 15% for their particular sex and age group. These subjects could have been individuals with above average athletic ability.
It is difficult to ascertain the extent of this influence, yet it is unlikely to fully account for the significant difference between the 1.6 km run times of the low responders when compared against the Australian norms. Comparisons between the high and low responding groups with the 10 s alactic power test, and the PWC170, were not possible as the Australian Fitness Survey did not provide norms for these tests.
However, a high standard of performance was evident with the mean of the low responders in the 1.6km run being at the 85th percentile. Furthermore, if the two low percentiles are excluded (subject 8 = 45th percentile and subject 15 = 40th percentile), then the mean(s.d.) percentile rank for the low S responders increases to 90(10.1). Hence, there was a strong relationship between those with a low S to CO2, and performance on the 1.6km run, when these subjects were compared to the general population of the same sex and age. It is suggested that the low ventilatory response to CO2 is related to this enhanced performance.
On the basis of the 50 m run times, no such role could be associated with high ventilatory response to CO2. Although the high S responders in this study ran slightly faster than children of the same age and sex in the national norms (61st percentile), their times were not differentiated as being significantly faster on the 50 m dash when compared to those recorded by the low S responders.
This study sought to prospectively examine relationships between CO2 rebreathing responses and sprint/endurance performance. The results demonstrated a significant relationship between low CO2 response and endurance via the 1.6 km run; and a high CO2 response and sprinting via the 10s alactic power test. However, the results are inconclusive because no significance was found for the PWC170 and endurance; or the 50 m run and sprint performance. Further study is required to elucidate the matter further.
